Unrecognised accidental placement of an epidural catheter into the subarachnoid space is a potentially serious complication because a subsequent incremental dose may cause an unexpected and rapid onset of high spinal blockade requiring urgent resuscitation. The following case report describes an obstetric patient who received two incremental doses via an epidural catheter which was later proven radiologically to have been in the subarachnoid space. The unremarkable response of the patient to a weak bupivacaine/pethidine mixture during labour is compared with that which occurred following 2070 lignocaine prior to caesarean section.
CASE REPORT
A 28-year-old mother requested an epidural block for pain relief during labour. An 18 SWG winged Crawford epidural needle was inserted in the midline at the L 1-2 interspace and advanced using the intermittent 'loss of resistance to air' method to locate the epidural space. Bone was contacted at the first attempt and, after withdrawal of the needle, inspection showed it had become blocked. The needle was cleared and reinserted at the same interspace. The epidural space was located with ease at this second attempt and no fluid could be aspirated. A 10 ml solution containing 0.125070 bupivacaine and 0.25070 pethidine was injected slowly via the needle. An 18 SWG epidural (Portex) catheter was then inserted without difficulty. Again, no fluid could be aspirated from the catheter. The initial dose produced satisfactory analgesia within about ten minutes and with minimal motor loss or fall in blood pressure. Nevertheless, a note was made on the record chart that the needle became blocked during the first attempt and that a possible unrecognised dural puncture could have occurred. Accordingly, the midwife was instructed to inform the anaesthetist when further analgesia was required. This happened about an hour afterwards but it was not possible to personally attend the patient at this time due to another service commitment. The experienced midwife was instructed therefore to cautiously give a further dose of the same mixture, which had been used previously, to a maximum of 10 m!.
This was done and the midwife reported that good analgesia had been achieved following a dose of 8 ml.
Approximately one hour after this first incremental dose the patient reached the second stage of labour and was actively bearing down during contractions. She had a strongly developed urge to push but required some assistance in lifting her legs. Poor progress was made and following an unsuccessful trial of forceps, it was decided to perform a caesarean section under epidural block. It was necessary for another anaesthetist to attend the patient for surgery. He was briefly aquainted with the possibility of an accidental dural puncture having occurred and advised to proceed cautiously with any further epidural injections. Despite this, the patient received 20 ml of lignocaine 20/0 within approximately one minute. Soon afterwards she developed all the symptoms and signs of a high spinal block with weak hand grip and bilateral Horner's syndrome but little change in blood pressure. Despite some difficulty in breathing, she was not distressed and was keen to remain awake. Surgery was therefore allowed to commence with the patient breathing supplementary oxygen.
She remained alert and cheerful until delivery when her head was lifted forward to help her see the birth of a healthy and vigorous infant. Very soon after delivery, however, she became drowsy and ultimately unrousable. She was therefore given suxamethonium, intubated and ventilated with nitrous oxide and oxygen. Alcuronium 7.5 mg was also employed to maintain relaxation. Twenty minutes later she was given atropine 1.2 mg and neostigmine 2.5 mg. Spontaneous ventilation and arm movement occurred soon afterwards and the patient was extubated uneventfully.
Two hours later the patient gave approval for radiological investigation in order to determine the position of the catheter tip. Accordingly, 1.0 ml of water-soluble isotonic contrast medium (metrizamide) was injected into the epidural catheter under an image intensifier. The position of the patient was approximately 40° erect.
The contrast medium was shown on screening to be subarachnoid and the epidural catheter was removed.
The following day the patient developed a typical dural puncture headache. A blood patch provided complete relief of symptoms and further progress was uneventful.
On further questioning, the patient revealed that the second epidural dose (i.e. the first via the catheter) behaved differently from the first (via the needle) in that the onset of analgesia was 'immediate' and she also felt much sleepier. She also stated that her legs had become heavier, whereas the initial dose had hardly affected her legs at all.
DISCUSSION
The most likely sequence of events in this case was that the initial analgesia, given successfully via the needle into the epidural space, was followed by insertion of the catheter into the subdural space and ultimately into the subarachnoid space. It is possible that an unrecognised dural puncture occurred during the first attempt at locating the epidural space. The choice of epidural needle employed here may have been of relevance since it was only the second time the anaesthetist had used it. The Crawford needle is straight with a short bevel and, unlike the preferred Tuohy needle, it is very liable to become blocked. The catheter nevertheless threaded easily at the second attempt.
The mixture of epidural pethidine 0.25% and bupivacaine 0.125% used initially for analgesia has been used on many occasions in this unit during the past six months. The rationale behind the employment of this weak mixture of local anaesthetic and opioid will be described in a separate communication, but the patient described here responded to the initial dose in the usual manner.
Normally, the first incremental dose administered through the epidural catheter is given by the anaesthetist,l but a transgression occurred on this occasion. In retrospect, the rapidity of response, drowsiness and atypical degree of motor block resulting from the bupivacaine/pethidine mixture should have aroused suspicion. But the experienced midwife considered the patient's response was unremarkable -there was little change in blood pressure and the degree of muscle weakness was no more excessive than usual. There was certainly no respiratory Anaesthesia and Intensive Care, Vol. 12, No. 4, November, 1984 embarrassment or complaint of upper limb weakness.
The patient described here responded very differently to the two incremental catheter doses and there are three possible explanations for this difference. First, the catheter may have migrated from the epidural or subdural space into the subarachnoid space in between the two doses. Second, the terminal orifice of the catheter tip may have been in the subarachnoid space from the outset, but the proportion of injected dose entering this space was influenced by differences in the speed of injection. This mechanism has been suggested by Ward et al. 2 and supported by experiment. These authors concluded that in the event of a catheter terminal orifice being within the subarachnoid space whilst the proximal orifice(s) lie within the epidural space, then the amount of drug ejected from each orifice depends upon the rate and pressure of injection. That is -slow lO]ection favours ejection from the proximal orifice(s) into the epidural space whilst rapid injection favours ejection from the terminal orifice into the subarachnoid space. It is possible therefore that in this patient only a portion of the initial top-up dose entered the subarachnoid space. The third explanation is that the catheter was in the subarachnoid space from the outset and that the differences in response were due solely to the agents used. In other words the initial dose of 0.125070 bupivacaine was of insufficient strength to produce a major degree of motor blockade. If this explanation is correct, it would imply that weaker concentrations of bupivacaine are inherently safer than the more concentrated solutions popularly employed in obstetric epdirual analgesia. This opinion is supported by others. 3 The subarachnoid position of the epidural catheter became very obvious after the large dose of lignocaine 2070 injected immediately Anaesthesia and Intensive Care. Vol. 12, No. 4, November, 1984 prior to caesarean section. This case serves again to warn of the dangers of rapid injection. Employment of small incremental doses should be a golden rule in all regional anaesthesiawhile at the same time diligently searching for any warning symptoms which might suggest a high spread or systemic toxicity. In passing it also warns against any temptation to administer large incremental epidural doses anywhere other than in the operating theatre area and with resuscitation equipment and drugs at hand.
A further interesting feature of this case was that the patient only became unrousable and showed signs of respiratory depression after delivery (approximately 25 minutes after the subarachnoid dose at lignocaine 2070). This may have been purely fortuitous but it occurred so soon after flexing the patient's neck that a cause and effect relationship seems likely. It is postulated that sudden postural movement enhanced the spread of drugs within cerebrospinal fluid, even after more than half an hour. This conclusion is supported by a similar case which was reported previously. 4 Finally, it should be noted that aspiration of the epidural catheter with a syringe was negative for fluid on three occasions.
